A computational approach for estimating several indices of performance on the animal category verbal fluency task was validated, and examined in a large longitudinal study of aging. The performance indices included the traditional verbal fluency score, size of semantic clusters, density of repeated words, as well as measures of semantic and lexical diversity. Change over time in these measures was modeled using mixed effects regression in several groups of participants, including those that remained cognitively normal throughout the study (CN) and those that were diagnosed with mild cognitive impairment (MCI) or Alzheimer's disease (AD) dementia at some point subsequent to the baseline visit. The results of the study show that, with the exception of mean cluster size, the indices showed significantly greater declines in the MCI and AD dementia groups as compared to CN participants. Examination of associations between the indices and cognitive domains of memory, attention and visuospatial functioning showed that the traditional verbal fluency scores were associated with declines in all three domains, whereas semantic and lexical diversity measures were associated with declines only in the visuospatial domain. Baseline repetition density was associated with declines in memory and visuospatial domains. Examination of lexical and semantic diversity measures in subgroups with high vs. low attention scores (but normal functioning in other domains) showed that the performance of individuals with low attention was influenced more by word frequency rather than strength of semantic relatedness between words. These findings suggest that various automatically semantic indices may be used to examine various aspects of cognitive performance affected by dementia.
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Introduction
Semantic verbal fluency (SVF) tests are widely used as part of cognitive batteries in a variety of clinical and research settings including the assessment of semantic memory impairment in individuals with Alzheimer's disease (AD) dementia. SVF is assessed by asking the participant to name as many things as possible that belong to a semantic category (e.g., animals) in a limited amount of time (usually 60 s). The number of valid words produced on this test, after excluding errors and repetitions, is used as the standard quantitative measure of generative semantic verbal fluency (a.k.a., category fluency). A number of studies have demonstrated that individuals diagnosed with AD dementia produce significantly fewer words on SVF tests than do cognitively normal individuals (Epker et al., 1999; Henry et al., 2004; McDowd et al., 2011; Monsch et al., 1992; Price et al., 2012; Rosen, 1980; Weintraub et al., 2012) .
SVF is a complex language task that is served by multiple cognitive mechanisms including semantic memory and executive function (Mayr, 2002) . In order to maximize the performance on this task, the participant has to be able to successfully complete a number of cognitive subtasks including retrieval of category exemplars from the semantic store; matching of retrieved exemplars to appropriate lexical and phonological representations; compiling, initiating and carrying out an articulatory plan, continuously monitoring the speech being produced, as well as the items that have already been spoken, and inhibiting inappropriate responses (Henry et al., 2004; Levelt, 1989) .
Furthermore, SVF test responses contain evidence that speakers also typically attempt to use a variety of strategies such as naming things in alphabetical order or, more commonly with naming animals, picturing themselves in a zoo or using taxonomic and visual/functional similarity relations within a category to access exemplars of subcategories (e.g., bear, polar bear, brown bear, koala, etc. 
